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FIELD: transport engineering; electric cars. SUBSTANCE: in proposed power supply system, battery 
forced cooling system is made form of closed liquid circulation circuit with heat exchangers of battery, 
traction motor and control units, circulating pump, flow governor and radlMor. Battery heat exchanger is 
made in form of separate sections placed battery cells or groups of cells. Heat exchangers of traction 
motor and control unit are mounted either on common or separate pipelines shunting the radiator. 
Circulating pump can be used as flow governor. Circulation circuit can be provided with starting heater 
mounted on pipeline shunting battery heat exchanger and with temperature sensors to control flow 
rate. EFFECT: convenience in operation, enhanced electric characteristics and Increased service life. 7 
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(67) PecJ)epaT: 

M3o6peTeHMe oTHocuiTcn k TpaHcnopTHbiM 
cpe^c^TBaM c aneicrpMHecKoA T^roi^. B 
npeAno}KeHHo(^ CMcreMe SHepronMTaHi/tn 
ci^creMa np^HyAHTe/ibHoro oxiia)KAeHM$i 
aKKyMyjinropHoS^ SarapeM BbinojiHeHa b b\ar& 
aaMKHyroro >KkiAKOCTHoro KOHTypa i^HpKynfiuiiyi c 
Tennoo6MeHHMKaMM earapen, TflroBoro 
aiieiapoABuraTejiR m 6noKa ynpaaneHMR. 
UVipKyjiiriuvioHHbiM HacocoM, peryn;iTopoM 
pacxoAa M paAMaTopoM. Tenjioo6MeHHMK 
6aTapeti BbinojiHeH b bmag OTAexibHbix ceKL^vii^, 
paaMeu^eHHbix Me^KAy aKKyMyjiATopaMM SarapeM 
v\nvi rpynnoft aKKyMynnropoB. Teruioo6MeHHMKki 
mroBoro aneicrpoABMraTenA m 6noKa 
ynpaBJieHvifl pacnonaraioTCfl hb oCu^bm nyi6o 
MHAMBMAyartbHbix Tpy6onpoaoAax, 
luyHTupyiou^iix paAtiarop. B lOMecTBe 



pef7n«Topa pacxoAH MO)KeT GbiTb ncnonbsoBaH 
L\MpKynnL\MOHHbif^ Hacoc. KoHiyp i^upKynflL^Mn 
Mo>KeT 6biTb CHa6>KeH nycKOBbiM HarpeBarexieM, 
pacnoJioKeHHbiM Ha Tpy6onpoBOAQ. 
ujyHTMpyiou^eM Tennoo6MeHHMK Garapevi. ia 
AaTMMKdMM TeMnaparypbi aha ynpaaneHMn 
peryjiRTopxdM pacxoAa. flaHHan cMcreMa yAo6Ha 
B dKcnnyarauMM h o6naAaeT yjiymueHHbiMM 
ojieicrpMMecKviMM m pecypcHbiMH 

xapaKTepMCTWKaMM. 6 3.n.4>-nbi, 1 v\n. 
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(54) ELECTRIC CAR POWER SUPPLY SYSTEM 

(57) Abstract: 

FIELD: transport engineering; electric 
cars. SUBSTANCE: in proposed power supply 
system, battery forced cooling system is 
made form of closed liquid circulation 
circuit with heat exchangers of battery, 
traction motor and control units, 
circulating pump, flow governor and 
radiator. Battery heat exchanger is made in 
form of separate sections placed battery 
cells or groups of cells. Heat exchangers of 
traction motor and control unit are mounted 
either on comrnon or separate pipelines 
shunting the radiator. Circulating pump can 



be used as flow govemor. Circulation 
circuit can be provided with starting heater 
mounted on pipeline shunting battery heat 
exchanger and with temperature sensors to 
control flow rate. EFFECT: convenience in 
operation, enhanced electric characteristics 
and increased service life. 7 cl, 1 dwg 
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MaoOpeTeHne othochtcr k o6nacTM 
TpaHcnopTHoro MaiuMHocTpoeHkin m mokst 6biTb 
McnojibsoBaHo npH naroroaneHvii/i 

TpaHcnopTHoro cpeACTsa - aneicrpoMoeMJiR c 
aneKTpkiHecxoii THroM. 

HsBecTHa CMCTewa anepronnTaHun 
TpaHcnopTHoro cpeACTsa, coflep>Kai4afl 
aKKyMyjiflTopHyK) Sarapeio, aapROHoe 
ycTpoC^cTBO, CkicTeMy ynpaaneHktn v\ aau^HTbi 
(naTBHT CUJA. 3939435. B 60 L 11/18. 1976). 

HeAOCTaTKOM M3BeCTH0i^ CMCTeMbi 

OHepronMTaHMR ^sns^erc^ B03M0>KH0CTb 
neperpesa aKKyMyjiHTOpHoi^ 6aTapeM vi 
cBqsaHHoe c dTMM CHiDKeHHe pecypca. 

l/l3BecTHa cvicTeMa SHepronkiraHM^i 
TpaHcnopTHoro cpeACTBa, coAep)Kau^an 
SKKyMyjinTopHyio 6aTapeK>, 6noK ynpaBJiBHMn, 
ycTpoC^CTBO coeAi^HeHMSi aKKyMynsiTopHot^ 
eaTspen c T^roBbiM sjieicrpoABHraTeneM m 
CMcreMy npwiHyAMTenbHoro BoaAyiiiHoro 
oxna}KAeHi/i$i c aeHTM/iRTopoM (naTenr GUI A, 
4136593, B 60 L 11/18. 1979). 

HeAOCTaTKOM naaecTHOM CMCTeMbi 
aHepronHTBHwin »BJifleTcn Huaican 
3(|)ct)dKTkiBH0CTb oxnax^BHMn aKKyMynflTopHoA 
6aTapeii m B03MO>KHocTb ee neperpesa npki 
(})opciipoBaHHbix pe}KMMax HarpysKM. 

HaH6ojiee 6nM3KoA k onkicbiaaeMO^ 
flanfleTCfl CMCTeMa OHepronMTaHMfl 
dneKrpoMo6vijifl, coAep>KaLAa;i aKKyiviyn^iTopHyio 
6aTapeK), ycrpoC^CTBO coeAMHeHMJi 
aKKyMy/iwTopHoi^ Sarapen c TflroBbiM 
3n©KTpOABMraTe/ieM. cMcreMy npMHyAHTenbHoro 
oxna)KAeHHfl aKKyMynnTopHOi^ SarapeM. 
BwnoriHeHHyK) a bmab aaMKHyroro KHAKOCTHoro 
KOHTypa c Tennoo6MeHHMKOM aKicyMynflTopHoR 
©aTapen, L4MpKyjifli4MOHHbiM HacocoM m 
paAnaropoM, n 6jiok ynpaaneHUfl (aaflSKa OPT, 
4408960. H 01 M 10/50. 1995). 

HeAocraTOK yKaaaHHot^ cucTeMbi csnaaH c 

HeebJCOKVIMM TeXHMMeCKMMM ut 

3KcanyaTai4noHHb!MH noKaaaTenwMti. 

SaAaMei;^ H3o6peTeHi/ifl flanneTcw cosAaHMe 
CMCTeMbi sHepronnTaHMJR anexTpoMoSMJiR, 
o6nap,aiow,e^ noBbimeHMbiMH ojieKipuMecKHMH m 
pecypcHbiMM xapaKTepMCTMKaMki m vaoSctbom 
3KcnnyaTai4MM. 

YKaaaNHbif^ TexHMMecKi/itl pesynbraT 
AocTMraeTCfl leM, hto b nasecTHOM CMCTeMe 
3HepronviTaHMfl 3JiBKTpoMo6MTiFr, coAepJKaineC^ 
aKKyMynflTopnyK) 6aTapeKD. ycTpoWcTBO 
coeAMHeHMfl aiocyMyjiflTopHoi^ Sarapen c 
TwroBbiM 3neKTpoABMraTejieM. cucTewy 
npbiHyAi/iTeribHoro Qxna)KAeHiifl aKKyuynqTopMoi^ 
6aTapeii. BbinonHeHHyio a BviAe aaMKHyroro 

>Kl1AKOCTHOrO KOHTypa UMpKyJIflMMM c 

Tennoo6MeHHMKOM aKKyMyn^iTopHot;^ earapeki, 

L^HpKyJlRl^klOHHblM HSCOCOM M paAKiaTOpOM, lA 

6noK ynpaB/iewMq, TennooQMeHHMK 
aKKyMyjinropHOM 6aTapeM BunonneH b BWAe 
OTAanbHbix ceKi^iiC^, paaMeu^eHHbix Me}KAy 
aKKyMynnropaMM earapevi v^m rpynnoft 
aKKyMynflTopoB. a KOHTyp u^iipKynflt^Mvi 
AonoriHMTejibHO coAepxcuiT Ten/ioo6MeHHMKui 
TflroBoro 3JieKTpoA3nraTenfl m 6/iOKa 
ynpaB/ieHun m cHa6)KeH pery/iATOpoM pacxoAa. 

CeKi^MOHHoe BbinonweHvie Tennoo6MeHHMKa 
aKKyMynRTopHoi^ 6aTapeM nosBOJineT ynyMiuMTb 
ycnoBun TennooTeoAa m BbiposHMTb none 
TeMnepaiyp no aiCKyMynflTopHO^ 6aTapee. 
OxjiaxcAeHMe rnroBoro dJieKTpQABt^rareji^i m 
6noKa ynpaBJieHMfl noasonjieT noBbiCMTb pecypc 
pa6oTbi CMCTeMbi. CHa6)KeHMe KOHrypa 
L4MpKynnL4iiii perynnTopoM pacxoAa piaer 

B03M0XCH0CTb MSMBHRTb paCXOA 
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t4MpKyjiMpyK)U4ero xnaAarenra b aaBucuMocTM ot 
HarpyaKut \a noAAep^K^BBTb onTUtManbHbij^ 
TeMneparypHbiM pbjkmm. 

l4e/iecoo6pa3HO AononHHTenbHbie 
Tennoo6MeHHMKM pacnojiararb Ha 

TpySonpoBOAe, oiyHTMpyiou^eM paA^aTop. TaKoe 
paaMeu^eHHe TennooCMenHkiKOB noaBO/ineT 
o6ecneHMTb onTWManbHbie peKMMbi oxna>iweHM« 
aKKywynRTopHoK darapen. Tflrosoro 
a/ieKTpoABMrarejifl m SnoKa ynpaBnenHfl. 

l4e/iecoo5pa3HO Tenjioo6MeHHMKM TJiroBoro 
sneKTpoABuraTejifi m 6noKa ynpaeneHMfl 
pacnojiararb na paaHwx OTAe/ibHbix 
TpySonpoBOAax. luyHTpMpyKjiAMX paAnarop. 3to 
CBflaaHo o TQM, MTO paOoMMe Tewnepaiypbi 
ABMraTejifl m 6noKa ynpaBneHHR.oTnviMatoTcn m b 
pasHbix BeTBflx oxna^KAGHun mo)kho ycranoBiiTb 
onTMManbHbie Ann A3HHoro arperaTa (inroBoro 
aneKTpoABuraTe/ifl, 6/ioKa ynpaBneHUJi) 
3HaMeHVifl TeMnepaTypbi. 

l4enecoo6pa3HO b KanecTBe perynnTopa 
paocoAa McnonbaoeaTb L^MpKynflt^noHHbfi^ Hacoc. 
MsMennR npoMSBOAi^TejibHOCTb nacoca, mo>kho 
peryjinpoBaTb b Heo6xoAMMbix npeAenax 
pacxoA i^iipKyntipyioLi^ero xjiaA3reHTa. 

l4enecoo6pa3HO KOHTyp UMpKyn^UMn 
CHa6AMTb AaTMkiKaMii TeMneparypbi 
aKKyMyriRTOpHoj) earapen, rnroBoro 
3JieKrpoABMraTon« m 6noKa ynpaBJiennfl. 
BKniOMeHHbiMii B i^enb ynpasneHun perynwropoM 
pacxoAa. HannMne yKaaaHHbix AaTMMKOB 
TBMnepaTypbi noaBonneT noAAep>KMBaTb 
onTHManbHbiC^ rennoBof^ peKMM 

aKKyMynnropHoC^ earapsM. xjiroBoro 
3neKTpoABMraTejin i/i 6noKa ynpasneHnn. 

l4enecoo6pa3HO KOHiyp m^pKynni^nn 
CHa6AHTb nycKOBbiM HarpeeaTe/ieM. HannMne 
yKaaaHHoro HarpeaaTenji noasonjieT nporpexb 
Heo6xoAHMbie arperatbi cucreMbi 

aHepronHTBHHR npn ee aanycKS npw 
OTpkmaTenbHbix 0Kpy>KaK}U4nx reMnepaTypax n 
o6ecneMMTb onrnMa/ibHbie xapaicrepucTMKH 
CMCTeMbi sHepronnTaHUJi. 

UenecooOpaaHO nycKOBoi:^ HarpeBarerib 
pasMecTHTb Ha TpyOonpoBOA©, luyHTpupyfo^eM 
rennooGMeHHUK aKKyMynnTopHofS GaTapei/i. 
VKasaHHoe paaMeLJ4eHkie HarpeBaTen;) 
noaaojifler 6bicTpo nporpetb aKKywy/iflTopHyK) 
6aTapeK), i^kipKynkipy» HarpeaasMbivi xraAarenT 
TOJibKO Mepes Ten/ioo6MeHHHK awcyMynflTopHoC^ 
GaTapen m nycKOBoC^ HarpeBare/ib. OcrajibHbie 
arperaibi cucreMu pasorpeBaioTCfl b npoi^ecce 
pa6oTbi 33 CMBT BHyTpeHHsro Ten/ioBbiAaneHMn. 

Cyi^HocTb M3o6peTeHMfl noncHfieTcn 
HepTe>KOM. 

Ha HepTBKe npeAcraeneHa npuHi^MnMajibHan 

CXOMB >KMAKOCTHOrO KOHTypa L^MpKyjIflL^HM 

CMCTeMbi dHepronnTaHHfl 3neicrpoMo6iinn. 

KoHTyp uMpKyjiflunH BKnK>MaeT ceKUMOHHbii^ 
Tennoo6MeHHbiK, ceia^iivi 2 KOToporo 
pacnonoxceHbi Me)KAy aKKyMyjinTopaMvi 1 
6aTapeii, uidpKynnuMOHHbitf Hacoc 3. 
Tennoo6MeHHMK 4 rnroBoro 3neKTpoABiiraTeii5i m 
Tenn6o6MeHHMK 5 6noKa ynpaajieHiin. 
pacno/iojKeHHbie Ha Tpy6onpoBOfle 6. 
iijyHTpMpyK)iueM paAMarop 7. peryjinTop 
pacxoAB 8. KOTopbiM MOKeT 6brrb G08MeuL(eH c 

L4MpKyiini4MOHHblM HacocoM 3, AaTMI/IXkl 

reMnepaTypbi aKKyMynnropHoft 6aTapeM 9. 
TfiroBoro ABurarenfl 10 m 6/ioKa ynpaaneHUfl 1 1 , 
nycKOBOit HarpesaTOJib 12, ycTaHoaneHHbij^ Ha 
Tpy6onpoBOAe 13, uiyHTpMpyioLHeM 

Tennoo6MeHHMK aKKyMynOTopnoA 6aTapeH. 

CucTeivia snepronnTaHMfl paCoTaeT 
cneAyioL^HM oGpaaoM. ripM paspnAQ 
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aKKyMynflTopHov^ SarapeM b aKKyMyjinropax 1 
BbiAenflSTCfl renno, Koropoe otboahtca 
xnaAareHTOM, L^vipKynMpyioLi^MM nepea ceKi^HM 2 
Tenjioo6MeHHMKa. L4MpKyn$iL^iiA xnaaareHTa 
ocyiJ4ecTBJi$ieTcn ukipKyn^iiikiOHHbiM HacocoM 3. 
Tenno or rnroBoro ABMrarefin n 6jioKa 
ynpaBJieH^n otboahtc5i xna/iareHTOM. 
L^HpKynHpytoii^MM Mepea rennooSMeHHMK 4 m 5 
oooTBercTBeHHO, ycraHOBJieHHbie Ha GavinacHOM 
TpySonpoBOAe 6. OTseflOHHoe renno 
c6pacbiBaeTcn a paA^arope 7, Koropbii^ npvi 
HeoSxoAMMOCTM oGAyBaeTcfi BeHmn5n'opoM (na 
cxeMe we noKaaaH). Ann KOHrponn paCoMkix 
TeMnepaTyp axKyMynATopHoi^ 6aTapeH, rnroBoro 
3neKTpoABbiraTe/ifl n 6/ioKa ynpaaneHVifl ohm 
cHa6}KeHb» A3THi/fKaMM TeMneparypbi 9. 10 vi 11. 

CXXSTBerCTBeHHO. MT06bl o6ecnBMi/iTb 

oHTMMaribHbie 3HaMeHMfl TeunepaTyp Ann 
Ka}KAoro M3 yKasaHHbix arperaroa cMCTeMbi 
3HepronMTaHMn. abtmmkm TeMneparypbi 
BKnioMeHbi B i^enb ynpaaneHMfl peryjinropa 
pacxoAa 8, tcoropbif^ Mo>Ker 6biTb 
ct)yHKUHOHajibHo coBMet4eH c Hacxx^OM. flo 
Gumany amx A^rMMKOB TeMneparypbi 
ocyu^ecTB/iRercsi Heo6xoAi^Moe peryjinpoBaHMe 
pacxoAa xnaAareHTa Mepea cooTBercTByioiUHe 
rennoo6MeHHMiai. flnn o6ecneMeHM5i aanycxa 
CMcreMbi awepronkiraHMH rpaHcnoprHoro 
cpeACTBa npn orpHuarenbHboc oxpy^KaioLuvix 
reMnepaTypax KOHryp i^MpKynni^nM CHa6>KeH 
nycKOBbtM HarpeBareneM 12. ycraHOBJieHHbiM Ha 
rpy6onpoBOAe 13. ujyHTpMpyjoiiieM 

rennoo6MeHHMK aKKywy/iflTopHof^ 6arapen. 
TaKoe BioiKNeHkie Harpesarerifl noaBOJiner 
6bicTpo pasorperb aKKyMyrurropHyw earapeK) ao 
Heo6xoAMMoiS TeMneparypbi, oTKnioMMB 
ocrajibHort KOHryp m o6ecneMMBafl npoKaMKy 
xjiaAarenra TonbKO Mepea Harpeearenb m 
Tennoo6MeHHHK aKKywiynflropHoC^ ©arapen. flpn 
Heo6xoAHMOcTn MO)KHo o6ecneMMTb paaorpee 
Bcero Kowrypa, npoKaMUBaa no HeMy m Mepea 
nycKOBoCi Harpeearenb xjiaAareHT. 

Tennoo6MeHHHKM rnroeoro aneicrpoABMrarenn m 
6noKa ynpaaneHMfl, a raioKe nycKoaoC^ 
HarpeBarenb MoryT pacnonaraibcji m b 
ocHOBHOM KOHType i^uipKynni^nM, a He na 
€a£^nacHbix rpyConpoBOAax. KaK noKaaaHO na 
MeprejKe. 

Ha MepTe>Ke noKaaaH npeAnoMTMrenbHbiC^ 
BapuBHT BbinonHeHMfl Kowrypa i^upKynwmiii 
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CMCTewbi aHepronnraHMfl rpaHcnopTHoro 
cpBACTBa, HanpMMep. 9neiapoMo6i4/ifl. 
ripMBeAeHHoe Bbiuie onuicaHi^e pa6oTbi 
aa^BJifieMoro ycrpoMcTBa noKaabiBaer, mto 
AaHHoe ycrpoticTBO MO)KeT 6birb peankiaosaHo 
Ha npaKTMKe. 

(PopMyna n3o6peTeHMfl: 

1. CucreMa sHepronnraHun 3neKrpoMo6Mnfl, 
coAepKaiuafl aKKyMyn^iropHyKi 6arapeK). 
ycrpof^cTBO coeAHHeHi/ifl aKKyMynaropHOt^ 
Oarapen c rjiroBbiM aneicrpoABMrare/ieM. 
cucreMy npuHyAnrenbHoro oxna^KAeHun 
aKxyMyjiJiTopHOM earapew. BbinoriHeHHyto b bma© 
aawKHyroro JKHAKOCTHoro Konrypa 141/1 pKynflunn c 
rennooOMeHHMKOM aKKyMynHTopnoM earapew, 
L^MpKynnMHOHHbiM HacocoM M paAnaropoM, m 
6noK ynpasjieHUfi, or/inMaioiAasicfl rew, mto 
rennoo6MeHHMK aKKyMynjiropHoR 6aTdpeui 
BbinojiHeH B BHA© OTAS/ibHbix ceKL^nC^, 
paaMeiMeHHbix MejKAy awcyMyjiflropaMM earapen 
nnn rpynnort aKKyMynnropoB, a KOHTyp 
i^MpKynflL^MM ApnonHwrenbHo coAep)KMr 
rennooOMeHHkiKM rjiroBoro aneKTpoABMrarejifl m 
6noKa ynpaBjieHHR n cHa6}KeH pery/inropbM 
pacxoA?. 

2. CucreMa no n.1 . oTJiMMa 10143 rca tbm, mto 
rennoo6MeHHkiKH rnroBoro aneKTpoABHrarejifl m. 
6noKa ynpaBJieHMfl pacnojio>KeHbi na 
Tpy6onpOBOAe. LuynrMpyKSLAeM paAMarop. 

3. CucreMa no n.l , ornMMajoiAaflcn tbm, mto 
rennoo6MeHHMiai rnroBoro ajieKipoABMrarexin ki 
6noKa ynpaBneHMfl pacnojio>KeHbi Ha OTAenbHux 
rpy6onpoBOAax. luym-MpyioLAfrix paAHarop. 

4. CMCTBMa no n.1 , orjiMMatoiAancn tbm, mto 
B KaMecTBe perynnropa pacxoAa Mcnojibayercn 
UHpKyjinMtiOHHblii Hacoc. 

5. CMcreMa no oAHOMy wa nn.1 - 4. 
or/iMMaiOLAanon reM, mto Konryp MupKy/i^UHM 
CHa6>KeH AdTMMKaMM TeMneparypbi 
aKKyMyjinropHov^ 6arapekt. rnroBoro 
aneicrpoABMrare/in m 6noKa ynpasneHMn. 
BKnioMOHHNMvi B UBRb ynpaBTieHMn perynnropoM 
pacxoAa. 

6. CMCTBMa no oAHOMy na nn.1 - 5, 
OTHMMaioiAaRCH reM, mto KOHryp mipKyxinmiU 
CHa6>KeH nycKOBbiM HarpesarejieM. 

7. CMcreMa no n.6, ornnMaKJinaflcn tbm, mto 
nycKOBofl HarpeBarenb pacnonoKBH Ha 
Tpy6onpoBOAe. iiiyHTMpytoiAeM rennoo^MeHHHK 
aKKyMynnropHOM SarapeM. 
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